Prolongation of renal allograft survival in rats by replication-defective recombinant adenovirus-mediated coexpression of CD40L and CTLA4Ig.
Blockade of costimulatory signals has been shown to prolong allograft survival. The aim of the present study was to investigate the effect of simultaneous blockade of CD40/CD40L and CD28/B7 costimulatory pathways by replication-defective adenovirus-mediated expression of secretable extracellular domain of human CD40L (shCD40L) and CTLA4Ig to prolong rats renal allograft survival. We constructed Adv-shCD40L-IRES2-CTLA4Ig, a replication-defective adenovirus carrying genes encoding human CD40L and CTLA4Ig. Coexpression of shCD40L and CTLA4Ig was evaluated by confocal laser scanning microscopy. The function of these two molecules was examined in human mixed lymphocyte reactions (MLRs) in vitro and in experimental BN-to-LEWIS rat renal transplantation in vivo. Successful construction of Adv-shCD40L-IRES2-CTLA4Ig was confirmed by polymerase chain reaction. Coexpression of shCD40L and CTLA4Ig on human kidney cell line HK-2 cells after transfection was detected by direct immunofluorescence staining. Human MLR was inhibited to 52.2%+/-0.6% and 42.1%+/-0.2% of the vehicle control by Adv-shCD40L and Adv-CTLA4Ig, respectively. Adv-shCD40L-IRES2-CTLA4Ig resulted in further inhibition of MLR to 22.0%+/-0.2% of vehicle control. Transfection with Adv-shCD40L or Adv-CTLA4Ig alone prolonged renal graft survival to 24.8+/-2.5 days and 27.3+/-3.6 days, respectively, as compared to vehicle-treated controls (7.8+/-0.3 days). Cotransfection of both genes extended graft survival to 41.8+/-3.7 days. Adv-shCD40L-IRES2-CTLA4Ig, a replication-defective adenovirus carrying genes encoding human CD40L and CTLA4Ig, achieved simultaneous blockade of CD40/CD40L and CD28/B7 costimulatory pathways, Adv-shCD40L-IRES2-CTLA4 by Ig synergistically inhibited human T-cell proliferation in MLR, and prolonged rats renal allograft survival.